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V) t m i E>ti2>i-S?-n.-7cD'pr&<.i 1 t ) i 0%lcx> K 

— a$««j y sxs x 5- v y £ s-*rr z> z. t £ r % tt 
*n i !Bmco^5*o 

[§i^3] mBW>m$fttci-s?D.-yh\ mm 

© 6 n/c * y 5 1 a - 7 ©^DiS* £ |$ ij £■ 5 ^ y ^ _ 

tjj y sx e n/c^ y a -?w«DiS;*<D 3 o %j.xf»3(d© 

HiJIBtTjyiS^T.x^yAv *y*a-7 
iciSx*;!,*'- tf- A£|£]lt 3 Xr y ^^"t,- Z. £ 

tll^316] BijIBsx^/U^-fci-Ali, U-+fk:- 

zftmtTzmxm 5 ibieo^;£„ 

n/c tf^-r £ <t tc j: y -5*. s n* £ <t 

[W3<JS9] mmm-znrcXT-c it. mmzntcti 

im&mi 0] B5IB^li, 'J>^<<tt4 0 0°ClCj3D«i 
[ftSfcJll 1] MIB^yffi^X^-y^li, *>pI 

zm&m i !bk<o^5^ 

mt5£mm±m£m*'£tsz. £*& m£Tzm*m i 

1 idMLCDj5?£<, 

im&mi 3] 8ijllB*-*'>pI®1t«m. Ce, L 
a. F e fcitfM n ©a ^ ©'K* < <tt, 1 o^ti i 
*&Wi£T2>m&mi 2fiBig(D^o 

1 4 ] BijiB* -#>Rlj§i4^li. mMLT 
is y , giJIB^- y ^ a - Ti^ti-SIB***** KBfr n* d 

y , ± y ^ a - yffiSPiiMiasttttasHcjs y ttt* e>n* 



m&m i e ] BuiBtTj y ixs x x yi*. 
fiuiB^-y a. - -?*mw^ h y ^ x^T'» y-t?;i4c An 

mib^ h y ^x^tTjiff-rsx^v y^cttfauiB^ h y * 
x£ffiST3x^-yyfrsajK*n/c^&< <tt 1 o<d 
7 p -b x ic j: y ^ y a - y^saj ? ti-s x t y y t . 

57x7 y^tsz t^mmtrzmum 1 ibkcd^ 

# tr U 7. icfc ^T. MlfltTJ yiSStifc^y ^o. — :?* 

(i^t&otT) y ix 6 n/c^-y ^ a - <7) 3 o 
ijhl SuiBtTj y ix 6 n/t-r-y^ n -yoyj>%L<£ 
1 1 o%icx> K^+^yft^tN^t^mt-rs^M* 

[»5}<311 81 sij!BWyiXe.tifc^y^a-^i, ¥ 

tfejcotzi yixen/c^-y^a - 71*0 1 0 % j-xrt cos * 

ftlfe^SIfrbO. 0 1 &l^L1 OOO/jmO^S 

[§i3<ii2o] ByiBwyueti/c^-y^a-T'ti. tu 

tli3?^2 1] luIB^VWXti. i^/l/^ftf/i-f 

2 2 ] suiBtTj y 6 n/t ± y ^ a - y©'>^ 
< 5 0%lcx> v f&i&^z.tzimt?* 
mmmi 7ibwot t /wx 0 

scf/ w xtcfei^T. mib^ y 5X 5 nrc ^- y ^ a - y 

It. »^SiiH<7)3 0%J-XF«3«7)S*^^u BulBS^aiHi 
y ^ a - ^T^<D^lSlS§j|icD ^ ■6^D/J^^ L\£T*25 U . MIB 

tjjyix6n/c^-y^a-y£D^< <tt 1 o%icxv k 

im#m2 4i m\mmme>ntci-y^D.-yit. m 
iz&m&mco 1 o%iuF*3<7)^?^-rs^<»:^tsa«!:r 

[li^2 5] Hijiaffl y IX 5tlftt/f a -^Hi. 5£ 
J#»*5(D«S)b^0. OlSt^Ll 0 0 0/im©^I 

mtm?z>z.£*w&£-?z>mmm2 3Ibk<d^/\v 

[ff3c«2 6] Bu!Bt7jyiS6n/c^-y^a-^i. 3£ 
J$S*S<DS®* % 6 0. 1 &L^L 1 0 0 Mm^t&B*^ 
WTSil<t^^<!:-rs»^2 SlBKW^/xVXo 



(3) 



2000-223005 



im&m 2 8 ] BuietT) ^ ?x e nfc ^- y ^ - 
mxm2 3im.<OTiux 0 

[000 1] 
[0 0 0 2] 

-f-7P>£iii|i3§fc<fctf:7^-y h/\^il/7^-;l/ KxS ■> 

So 

[0 0 0 3] mtim^o) ^ 5 r^^f ^ amm^'s^n 

[0 0 0 4] ■*-f?naw?7 s /^f*W\ HSBtycii. tf 
*«^*5 1 *mrc ticfc y«rfrr*. a.w. s 

cott, Understanding Microwaves, Ch. 12, John Wiley 
&; Sons (1993) <£:<, 7-f j&lff^y W X 

[0 0 0 5] 7<^DiKe(C^o7<OV?0!>ii%<DiBt 

My ^ABHb^Sfctt h y AiWbih^©s^«iT*tt« 
Wic =i - h * ntc? y 77. =7- y -h y - Kfr 6 ffM* tl 
So av-Ktt* ¥7?-tr>^y- F;ua/cU3S7'>^7' 

?-vm'(*ym?iAfti*£.!%?2>rci!biz, mi 

0 0 0 °C(E>;£)g3; "PMJHltfti*. 

[0006] m^*ytiv-F(D&m%hQmit. 
©rashes, ijv-mmt. iw^Lmmo*. 

■oT'Sit^t^mt^rs < kzot. ay- KSfttflMIH 

3TftSo *<<0JEfT»S (TWT) li. l*£<fc 



[0007] $fc, zjy-KsiwpjasicsTrsjMS 
iw^tts —mc 7 7y<Dtmmw%;tiizsXTL.& ! &m 

<h L & tv* -< * a affM-C * , #J JSPili f/\V7 

[0 0 0 8] S"J©#a*7-r-JbKx = 'y^<Z)ffl^ti, 

U— T£S 0 #)*.l£\ Semiconductor International, D 
ecember 1991, p. 46, C. A. Spindt HtCcfcS IEEE Tra 
nsactions on Electron Devices, Vol. 38, 2355 (199 
1), I. Brodie tS^Zf C. A. Spindt iCcfcS Advancesin 

Electronics and Electron Physics. P.W. Hawkes 
& Vol. 83, pp. 1 (1992), fcefctf J. A. Costellano 
IC<£S Handbook of Display Technology, Academic Pr 
ess, 254 (1992), fc<fctf*IItt#fFM4 , 9 4 0, 9 1 
6^, m5, 1 2 9, 8 5 0^§\ ^5, 1 3 8, 2 3 7 
ms£Zff£S, 2 8 3, SOOWKDui. 

[0 0 0 9] m*1s%f®.t>\ 7-f-;l/KlSr>a>7 

/ u x <r> t) y - mm t l t m ij 735 s c <h a-H] 6 nr 
fiX»*m3ttli, »tl3^^c:<!:e^ "T<:#ieAS*a 

b^t-^So «afi4f/W7^ mx&s 1 pmoy 

-r--*y-HOTH) IC^LT. 2 5 V/jumJ-XT<7) 

m^T»cw-rs*y- ka\ — isicwsjw^cmosisi 

7*> h/\°^l/7 l V7.7 p U-ffljaicS<tLT1 -1 OmA/ 

cm2<^iEEi-e : ^y, -z-oatentiig^mmzttL 

T>1 0 OmA/cm^T'SS, 
[0 0 10] tel>]^14l±, il^L<li, ^SS«i:S'JcD^ 

S^L<li, ^/WXl±tg^!6iJ|5g-rSc:<*:^RS±-rS/i: 

»|?iJXt<Wb¥S(S» i®lt£>Ulg£<i:U : 7'-<7fg 

$5, »«lc. Ay-K<OSigtiv H*L<li, £{ffi 
T\ ^J^.Ii^lc-7y5 1 <*/l/^yp-bXTli^<. 41 

[0 0 1 1] Ig©7-f-il/ Ki5 7->a 7S7- K** 
*4l±. iftS^lcli, ^7=^n>^XO^ofc5tS? 

l^) JtiffitDfctolCib^WBU (15100V) . 

[0012] z<Dmms.mmt. isv^jts^^* 
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ft«^ft«s<o»ifittx **ftffii5icico^T$mc. eh. 

[0 0 13] 2i-#>4m (<r-r-\»^>KfiJ:tf*-# 
>t/fa-^) 3b\ WBgttcOftSWfflftXU? r-P> 

Ri. ■?-C07j<^-S ? — 5^-— t 1 -!" w K (hydrogen-term ina 
etd)aa±<Dft*fcti«L^ : ?««l^lc«fc y. 
Stf. «>Jiltf»3 0mA/cm2*fflS.««t*Lfct«# 
IBSftlCfcit*^-^*^ Kl = 7^W777-f Mb 

[0 0 14] 13— yf-D. — znt. Ml^TX^b 

itoi. ooo) fcjtf/jx^fcttittsMMS (~5- 

5 0nm) «*»fcT*. Ctl6a>*1BF^6W»ttt4» m 

4 0 5. 7 6 8^ Rinzler ^ICdcS Science. Vol. 2 
69. 1550 (1995). DeHeer IftCcfcS Science. Vol. 27 
0, 1179 (1995). Saito l?lC<fcS Jpn. J. Appl. Phy 
s. . Vol. 37, L346 (1998), Wang f^lCfcS Appl. Phy 
s. Lett.. Vol. 70, 3308 (1997). Saito Jp 
n. J. Appl. Phys., Vol. 36, L1340 (1997). fc<fctf W 
ang t?lc<fc5 Appl. Phys. Lett.. Vol. 72, 2912 (199 

8) zmmzto 

[00 1 5] ftlMC<. AS! 

tifflW K — fWb L ft l^SHO J: 5 ft * fc it X l W >y =r << <D 
«»:5«:lSM*fflJBTA#Rr(l|-p*S. U5PU <b^ff)Sl*§ 

2-7<07>^>^l/ (— fflf) *5$<fESfc«>fc* 

[0 0 16] fljTUi'. Ren HtCj:^ Science, Vol. 28 
2, 1105 (1998). Li S?tf:«fc*Science. Vol. 274, 1701 

(1996). fccfctf deHeer ^KJ^ Science , Vol. 26 
8, 845(1995) «#&<DC£. ^CO<fc 5 &K9J£-tLfe*- 

y^^-yoyrytf-y ^/uotktmtt^ Lfr Lfttf s 

[0 0 17] 

[|£S£ftS;*?-£7ca6<D#&] MttlHHcli. SJfi^S.^ 
n7cS5ijTttl7t ^- y ^ a - 7 T 7 >+t > ^;l/^iaig-r ^.73 



» ii. l> < -DtHD^z l < ft tt^-r * y 5 1 a - Zf 
(14?) srctiJtte^A^ft^M^^-^viCcfcti 

61*^t, ^-yy^n^li, :r-y ^a-?g# 

[0 0 18] ^-V-y^tifc^gPti. "TVCD, flj*. 
C0^«^g|5lcJt^TmW»*^fST?-a:^fiS|p)lt ft U . 

mmmmm^mm.m^m lt. 
7^?i5-ai-r«®(7).'Si!:ftHt^^ffitc>E>rLTSiift^ 

£ftit5iJfrScD¥i$l$ftM#3 0° £»J<E>/J%;*liC£C 
[0 0 19] LfrL. ^w^aftii^nfc 

j-SJ-2- — J'TZs + )-'y?~)\'(DtQ1$%:tJ]*JWl.Z>Z.i:iC£. 

« y « y a, 3Ef#® cos® l Tfigt y ^ a - 

?i§*c0 3 0%l-XrtcOS^cr)tSj— ts^wr^^-y^a- 
^^inftL, '>ft<t^i 0%. a$L<li'>ft< 
5 0%co^-y^a-^cx> K++-y7R^tyfa 

-^7 7 >-t>^;u^is#t-r^c «8ti^<jDyixsti7c^ 
su4. a*L^«»***««tu if en^^^coiS)- 

y -I5jn^£0)it73fts^ic * y nt>n^>o 

[0 0 2 0] — SISBBttlCfcl^T, il^Jl/*'-bf-^ 

*>\ mviiafttci-s^D.-y'Tz/yyy'iMDi-sTi.- 
7*v]>m2>Tcist>izmmzti2> (id = mb^sm* 

-Tsssutt. tcij-tfymmttn (ni3A) s^ti 

SL^-*>Pl>§14^Wr^@f**M (HI3B) <t«te 

^ 'sj-yvmnz (m4) 0 
[0021] i#6ft*tiig(i. ^9'j?n7c^-y^a-^ 

75lRl^JS«^r^^. WWtt«lc«fflft^*-^-y^cOft 

t^iSs^^-r 3J$-ft s^-co^-y ^ a. - y ^ e> iz^ 

To 
[0 0 2 2] 

iftmoynmonm] t/»a-7isy» tgj§ft J: # 
<. xs>y^»s±cr)±y^a-^eg|g^^*-^^c: 

<»: J; y c ^ d t. *^T** So 15'^ «S±lcS 
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®&<Dt>-#>i-s?a.-yttmmTzz:tit. mm 
?>yT*W(0'7'r j r<Dm-&imT35 y. &%Bft-?mw 

[0 0 2 3] *6lc. x~-y-Sia?^ 

»*icj:y3i<b*nSo 

KxS y *«!it*JB*ST3C t^WUT**. * 

fc, ek y Sifnsis -s* ti wx<oyy- 

[0 0 2 5] giJiOaSft^-y^a-^-f— iUKlS'y 
fettle, «IMMtlc3*TS*-5l4» inecttSL^ 

«sic«feysiBWT*y» ifi<<7)ife*y^*aLTt>^^ 

SfcSasOS^tt'h;!: <£S 0 
[0 0 2 6] Lft#9T, TOWfifc&ffliSlCO^T. WW 

*snfc-*v*a-7i*, SoE L<i4«pwsgii©3 o 

©3 O^oOJiEfflrtroS^^WL, 4:y»$L<l410% 
[0 0 2 7] cnSflfflftOftftC, *HB^l4iS5'J*n 

fc^-y ^ a - u-r <dw y ?x y tc 4: y » hxst*-*t./cx 
x = ^*iitwiyjgi4, wToii y t-^So 

[0 0 2 8] S5'J^tl/c*-*>^y^J.-^'7'vyv 

- ?"CD J&K£)IEfit& /. t> - X l±it it o * y <fc t±^3b" o T 
fiE«^*f SfcA6«D7j-St4WT«)4; 3 iztQZti 
T^S„ *-<7>4:?£iy>§£;£»4. -fb^WmfflfiEfi^ « 



smz&^Tm^itf&my^x^^T'Wiiazntzsrcit 
smzttrzwrnz 4: y M5U^ nfcfiE«^3i<b-r s c: 

tttfT'^S, ;£Jl^IB<D<£fB<£4:d&ft!30#;£t±/?- 

[0029] -?• lt\ -f/^zL-yit. tsivftffizm? 
2>&)-rsmz<Di-y?3.-y%:m.mTz>„ wjvivaym 

lc»«*n*o ±a?L/c4:5lc, *4>4:5&¥J3U4. E 

«tf * s*i.-y$to<DW.&£ y < * 

+ -y7<tl4%;L6tl&l,\ ^KgW^/^a-^EStiu 

*fcl4^fe6n/cm— 7^- ;U^lc«c^?LT. «1. 
3 — 2 0 0 n m£>fgBKc£So 

[00 3 0] f-7*-/t/t/fa-7H 1&l^L5 
nmO*-^-0)IS^I$fcES£jf*Tf£ftlC&y. U4" 

hRISP&a^ 10^L5 0nm©*- 
^'-O^W^ilg^^-riSlpllC^So ^<D^^7<D 
7X^^ htfc(4, a^WlCt41 0 0^L1 0, 00 0 

t-£So 4; ssifij? nt^ y ix e. ntci- s ? a - 
7'<D&msfcfr$o)w-&>v)rsim-£it. mmmzito. o 

1 -1 OOOjjm<Oigg]lC25y. »1£L<140. 1-1 

0 0 )jm(Di5ffllC$^) 0 

[003 1] *^<D-^BSff$98lc4;n(4\ El 1 1c^T 
4:51c. ^x^U*fci"-A 1 0 0ti\ mVtttitc-t-S* 

3.-71 2(oT>y>7')[,*tj)vwiz,rctt>iz&m2ti 
-r*>e-A wm$T)\,zs-y*tz\tmmzf^x^) * 

^X^tf-AteWfiJT-fcSo ffjjltf. *i®t:-A. ma 
03^7^-^^/1:14^*8^-^^ = >3>t7) 
^ih^E- K*fcl47.^-^x>-7-^E- KWfiFtl^Tffiffl-r 

[oo3 2] nsyfwctt. **5i4t7jyixy©fe)-i±^ 
s-rsfc46ictHi$£*nSo ^-y^^-^ i 214, tr-A 

* ntci-s =f- zl - lt if- a^MeS-t s iconr 

1 oTo^jyixenSo ? l cM?5i!a§loE/cl4il3|-¥>3b^«X 

D>:^ott3b'\ jii 4^jf^aj-rrc«)ic. u-+ftf-A<D 

[0033] 4:y©^±y^3.-7i4. At*-rstf'-/* 
^iRiRLmfb-rs^rpitcsy. c:nic4:y4:y5§t^y 

fa-7'^iiILT, tf-/*<75<II£.4# ; ;irov'* K-7S)!)^ 
*^#6tlS4:3lcSiieL<l4-tfy h?nSo H^LO^ 
$414, (1nm/dN) <D 3 CDHlSlWlgiaicfe y % dtl 
l4^->'7 , >T;U^*tl. iilT'dNlt KSSfS^-y^ 

ZL-^<D^l£)8§lltT^So ±s*D.-7<Dm^®m* 
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[0034] t-^i^i/^-©as Li^u^wi, m 

0J*.14\ 3° T-Ai4T*:p^=]>-r*:/e-^4)ii 

'J, K-X«tttt 1 0-18 c m-2?$5 0 

[0 0 3 5] 0 214s ^IbSSmfccfccJ-'jSJtfcJlB^figffl 
LTil5'J^ tlfc *j - # : >^-y * a - TT U -f £ *iD U IX £ 

mxis. c osteite O2(oi3'x^i\m-r^ 0 t^xzm 

\.*1tl3-mz/i-/*a.-7WBU** mXft. P.M. Ajaya 
n l¥tc <£•?>" Opening carbon nanotubes with oxygen an 
d implications for filling," Nature, Vol. 362, 522 
(1993) \Z7r^tlT^^^O\.zmm^tVZ^Tc a Lfr 

u m e. titc ± y * jl - yomnommzrc um^o® 
[0036] atffowic* *aw(c«fctiar» S5«j*tifc» 

-#>±y^a-^2 0<D-95*\ ffij^iix^-r^vy 
?\ X<-t°>?£fcl4a-^-^>?WE£teBlL. 
Tx «*tf*y h^U— K (Jft-SSntea) 2 2 Oct: 5 

[0 0 3 7] TS^i.-yWMCDtc&CDtVT-ltJlUrz 

7'*rciti-s?=L-7(o&5i<»wmzte.&?z>„ nm<o 
2 2<DiEffli±. etic^uixenfc^-y^iL-^ro^ro 

5. ^-y^a-7'7'b-1'-t>->^';KD^sgPjfi<lC 

2<d 1 latDXY-^fciiijflHioX'f-^^ffl-r^e: 

[0 0 3 8] finSfcTJrft^tfx-i'ict, — asm, £js£/ci4 

So iD^Jtis-ff-f it. i°itifr(Dmmis:&miz£vrii 
M<D : .&m.£i:mm-£tiz><, m*.i$. pfimo^mzmmz 
&z>tctt>iz. mxis \~-T<D$n*iizmttmzisfrtircfr 
y cosset 3**^ ^J)QSft-rsfc«>ic. s/ctim 
mMiciia»i^ns«*4. mximi&mmji^^ > r-^ 



[0 0 3 9] *5|Bfllc33LNTx ^C0J:?^:7U-Wi)]D 

iiJtii.#f^i:f^6Mo ■ry^-oL-y\.zmmr^> 

7U- Kjfc4S©SJStt» '>^<«?:t4 0 0 o CTaDy, Si 
£ L<I4'J>£< it 6 0 0°CTaoSo SiJfflwa^ L^U 
^bfc£tfi5ayiXy<DM£LL^e- Rcflc#LT, 0<J 
*I4\ 1 0 0%<D^#H^^/cliffiS^^I?H^ 
(fljjltf. ^M^fcliA r^©5%0 2 ) ^fflt-^il 

cDms6J!$Kgic &%>i-si-jL- y<DHo y © y <d jitTj^mi 
[0040] su<DH)S6m^icfci>Tx ^y^i-^wy 

IS y 14. t/fa- 7SasS|5fr 6 c7>2) -<K >£;§ltfc£JI 
(03 A) £fc(4IStt&g (03 B) iCig^-t+SClt 

S4JT(Dl:b®^l\§jS1tl4ct<*P5nTl^o 03 A 
(CCT&flTVSJ: 3 IzmVlZ tltzi-S -7 3 0 CD fig 

mmt. F/fSi©tuuisys*©u^;i/*T\ s^/c*- 
(ai-6*-#>Rr»tt) ^3 2tc-s^nr. 

[004 1] 5t^JlcD^b^RSjl:-r-g./c«>tC. J5tS 
(4. M*L<14. A r<D<t5^^7S14»HM*rcl4H2 

y ix e. h?> y ^ - ymsis. < <d?s^o^h =j - =r << 
y vstcitm i4, M-e»«4-*iT y ix s n/t 
am* n*o fcnt s^-y ^ d. - -ym y ix 

t, RlBlTdD S 3b\ JtlSWISH * *5 <fc i/* - # > ic 

[0 0 4 2] Ce (gk^= 7 9 8 °C, -9 0 0 

XiZtSlfZtl-tfyCDmmiJ&mZ. ~2 5^%*- 
, iSctl/La (lt^=9 1 8°C) <Dct5^#±S 

&m&mm?&2><, mx-is, ceti 8^%c u m 

£= 4 2 4°C) Xtclrt L a t 3 0IP/.N i (HWS[= 5 
3 2°C) CDJca^ailijS^t^fflRltgTaDSo 

{&<d-&£. mz'pi3.<£*>-\^HD%±m&m3s£zfm& 
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